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Electrospinning has been discovered particularly in an attractive growth for several researches and in 
commercial attention throughout recent decade to generate non-woven fiber which have high surface/volume ratio 
and high porosity in the structure of fibers relative to regular fibers receive from other processes. Among various 
polymers using for electrospinning, poly(vinylidene fluoride) (PVDF) has been extensively investigated because of 
its piezoelectric, chemical resistance, thermal stability and mechanical properties as well as flexibility. These 
properties have been related to its chemical structure which consist repeated monomer unit as  
[-CH2-CF2-] and also, PVDF has five distinct crystal polymorphs, namely α, β, γ, δ and ε phases. The most common 
polymorphs of PVDF are α and β phases. The β phase has a stable nature to ambient temperature and pressure, and 
the phase presents outstanding mechanical, piezo- and pyroelectric properties. Therefore, this study concentrated on 
the parameters of mixed solvent, electrospinning process and the pre-treatment related to PVDF crystalline phase 
with interesting simple technique to obtain high β crystalline phase in PVDF and develop PVDF potential for various 
device applications.  
The influence of pre-thermal treatment of PVDF solution in binary solvent systems on the PVDF nanofibers 
fabricated through electrospinning process was undertaken to essentially investigate. The 10 wt% of PVDF solution 
was prepared by dissolving PVDF powder in mixed solvent of N,N-Dimethylformamide (DMF) and acetone in the 
given ratio DMF/acetone as 10/0, 8/2, 6/4 and 4/6. Then there was stirred under pre-thermal treatment from room 
temperature to 120 °C. After that, the PVDF solution was spun by electrospinning process and the processing 
temperature and humidity were controlled. The addition of acetone into the PVDF solutions at ratio of 4/6 and pre-
thermal treatment at 80 °C, the morphology by SEM revealed smooth fiber (201±54 nm in diameter size of fiber) 
without beads and solution droplets. In particular, the pre-thermal treatment, PVDF solution was heated during the 
preparation step, led to significantly increase in the fraction of β crystalline phase from 0.61 to 0.93 when the 
temperature increased from room temperature to 120 °C presented in FTIR. It was believed that while PVDF solution 
induced by heating played a criterial role in promoting the α-β crystalline phase transformation. Also, this 
polymorphism behavior was correlated and ensured with DSC result.   
The solvent is the essential parameter to provide the high quality of fiber in the solution electrospinning 
which indicated to the polymer properties. The DMF is a good solvent to dissolve PVDF powder and create the 
homogenous PVDF solution however, the flawless electrospun PVDF couldn’t prepare by the single solvent. 
Therefore, the volatile solvents as acetone, tetrahydrofuran (THF), methyl acetate (MA), ethyl acetate (EA), propyl 
acetate (PA), butyl acetate (BA), ethanol, methanol, chloroform and hexane were investigated to improve the quality 
of PVDF fiber. The PVDF powder was dissolved in the mixed solvent of DMF and volatile solvent at different ratio 
as 10/0, 8/2, 6/4 and 4/6 and stirred at 40 °C then the PVDF film was fabricated from the solution by electrospinning. 
There were acetone, THF, MA and EA were appropriated for use with DMF in the binary solvent systems meanwhile 
other volatile solvents weren’t suitable because the PVDF aggregations were obtained. It was noted that the resultant 
PVDF nanofiber was improved by increasing the addition of the amounts of the volatile solvent. The diameter of 
fiber in the film was 174-1150 nm depending on the types of the mixed volatile solvent and the mixed ratio of co-
solvents. The interesting morphology of fiber surface in D-T6, D-M6, D-E4 and D-E6 showed up the roughness on 
fiber surface and it contributed to high BET surface area. The tensile strength and elongation of PVDF film were 
increased dramatically from 4.8 MPa and 7.4 % of single solvent to 15.7 MPa and 117.5 % for MA and 9.4 MPa and 
175.3 % for EA. The water contact angle and penetration rate increased according to the flawless electrospun PVDF 
nanofibers and high surface roughness of PVDF fiber at incremented volatile solvent therefore, the PVDF film 
became the superhydrophobic material and could be useful for many potential applications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
